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» 3te m m ib (§205) 

Yasuhiko Asahina*: Lichenologische Notizen (§205) 

§205. Usnea longissima Ach. and its Chemical ingredients. 

Modern lichenologists have payed little attention toward the Chemical contents 
of Usnea longissima Ach. Needless to say the reactions of its type specimen, whose 
type locality is Lausitz (Germany) are not known. On the basis of the different 
nuances of thalline cölors and of the thickness of filamentose branches Motyka 1 ) 
adopted 8 varieties of Usnea longissima Ach. and cited the blue reaction of axis 
by iodine'only. On the contrary Keissler 2 ) has acknowledged var. contorta Elenk. 
alone and found the medullary reactions by K, C, HN0 3 , H 2 S0 4 , Anilin and Pd 
are all negative. 

According to Zopf 3 ) it is said that Usnea longissima Ach. contains barbatic acid 
together with usnic acid. He extracted a Bavarian material of Usnea longissima 
Ach. and obtained together with 5.5^ usnic acid, 0.1^ white crystals, which melted 
at 186-187°. Without testifying the latter substance by the elementary analysis he 
identified it with the colorless substance contained in Usnea ceratina Ach., which 
hie believed to be barbatic acid. Zopf supported his opinion by the formation of 
the difficultly soluble sodium salt. As the present author 4 ) has already shown, Zopf 
had in reality diffractaic and not barbatic acid in his hand. 

As it is already shown by the Japanese specimens 5 ) Usnea longissima Ach. is one 
of the liehen species, which distinguishes itself by the occurrence of morphologically 
identical but chemically different groups, which were distributed in subspecies: 
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barbatic acid+unknown depsidone 
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* National Science Museum, Ueno Park, Tokyo, Japan. 
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ssp. sensibilis Asahina 

P + 

salacinic acid 

f. tingens Asahina 6 ) 

P + 

salacinic acid + atranorin 



fumarprotocetraric acid ± atranorin 

ssp. dubia Asahina 7 ) 


fatty substance of unknown composition 
(type I) 


The microseparation of Chemical substances of Usnea longissima is carried out 
conveniently by the same method, by which Chemical contents of Usnea bayleyi 
were separated 8 ): a small sample was extracted in a burette tube successively with 
cold benzene, cold ether and hot acetone. The cold benzene removes the greater 
part of usnic acid. The ether extract gives on recrystallization from G.E. depsides 
such as barbatic, evernic and diffractaic acids. Depsidones (salacinic acid, fumar- 
protocetraric acid etc.) äre dissolved by the hot acetone. If the presence of atranorin 
is expected, it must be extracted by hot benzene prior to the treatment with hot 
acetone. 

Occasionally in the study of Himalayan Usneae, it was found that a consider- 
able portion of Usnea longissima Ach., especially of those specimens belonging to 
var. typica Vain. 9 ) contained an unknown fatty substance instead of the expected 
barbatic acid or evernic acid. Provisionally they were called subsp. dubia Asahina. 

Formerly during my study on Japanese Usnea longissima Ach. group, I have 
considered those individuals, which contain barbatic acid as the normal one, because 
they have occurred in highest frequency in comparison with other groups, containing 
evernic acid or diffractaic acid (subsp. jesoensis Asahina and subsp. ambigua Asahina 
respectively). But afterwards it has turned out that subsp. sensibilis Asahina (con¬ 
taining salacinic acid) occurs as much as subsp. longissima (containing barbatic acid). 

The almost similar distribution of these depsides and depsidones was also observed 
among the specimens collected in Formosa, Korea, South Manchuria and Himalaya 
districts. 

By the examination with a limitted number of European and North American 
specimens of Usnea longissima at my disposal I could only find those containing 
either diffractaic acid or evernic acid, though there remains yet possibility to find 
specimens containing barbatic acid. 

Specimens containing diffractaic acid: 

53. Usnea longissima Ach. 
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Revier Ruhpolding in den südl. Alpen Baierns. 1852. 

Leg. Rauchenberger. 

Usnea longissima Ach. 

Luchon, Cascade d’enfer, Haute Garonne. 1905. Leg. E. Monguillon. 
669. Usnea longissima Ach. 

Tyrol: St. Johan. 1894. Leg. W. 

Usnea longissima Ach. 

Salzburg: Fuscher Thal. Aug. 4, 1896. Leg. Paul Hora. 

Usnea longissima Ach. 

Oberbayern, c. Apoth. Date? Leg.? 

Flora v. Baden. Usnea longissima Ach. 

Feldberg. Sept. 1887. Leg. A. Lösch 

Usnea longissima Ach. 

Bavaria. Eibsee. Leg. E. V. 

Usnea longissima Ach. 

Christiania, Norway. 1859. Leg. Th. Fries 

Usnea longissima Ach. 

Kristiania, Norway. Sept. 1892. Leg. Erwin Baur 

Usnea longissima Ach. 

Norway: Soknedalen. 1896. Comm. B. Lynge 

Lieh. Fenn. Exsicc. Fase. XII. 555. Usnea longissima Ach. var. tenuis Th. Fr. 
Herre Lichen Herbarium 8357. Usnea longissima Ach. 

Bald Hills, Olympia, Washington, U.S.A. 

Specimens containing evernic acid: 

Flora Transilvanica. Usnea longissima Ach. 

Locus unknown. Leg. J. Barth 

J. Suza: Lichenes Bohemoslovakiae. no. 30. Usnea longissima Ach. 

Flora v. Baden. Usnea longissima Ach. 

Notschrei. Sept. 1892. Leg. A. Lösch 

Flora v. Baden. Usnea longissima Ach. 

Todtman. Aug. 1893. Leg. A. Lösch 

Herre Lichen Herbarium. 4388. Usnea longissima Ach. var. contorta Elenk. 
South Bend, Pacific Co., Washington, U.S.A. 

Fatty acids occurring in some individuals of Usnea longissima Ach. 

As already mentioned the so-called subsp. dubia Asahina collected in Eastern 
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Fig. 2. Fatty acid of Usnea longissima Ach. var. tennis Th. Fr. 


Himalaya districts contains a fatty acid instead of depsides or depsidones. The 
Chemical investigation of this acid is not yet carried out. To prove its presence in 
subsp. dubia Asahina, the ether extract is moistened under cover glass on a slide 
with one drop of G.E. solution and heated over the micro flame quite gently, so 
that the main mass of the extract undissolved remains. On cooling colorless, large 
thin plates make their appearance, mixed with yellow fine prisms of usnic acid. 

Also some specimens, which may be referred to Usnea longissima Ach. var. 
tenuis Th. Fr. contain another kind of fatty acid. 

For example A. Vezda: Lichenes selecti exsiccati. 222. Usnea pectinata Tayl. 
Nepal-Himalaya is quite different from Usnea pectinata Tayl. 10 ) and belongs to 
so-called var. tenuis Th. Fr. Treated just as in the case of subsp. dubia Asahina 
the ether extract of var. tenuis Th. Fr. gives somewhat viscous substance, which 
on recrystallization from G.E. colorless, thin plates resembling those from subsp. 
dubia. These fatty substances are not identical, because they reveal different Rf 
valties by the thin layer chromatography. 
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This difference of two types is only of quantitative. A Nepalese specimen col- 
lected in Bilbatay Bhajang-Tutay-Tinjuray Hati Sar (Oct. 27, 1963.) revealed a 
chromatogram, the spots of which have represented both of dubia- and tenuis- type. 

After all Usnea longissirha Ach. is one of the liehen species, which exhibits the 
remarkable phenomenon “morphologically identical but chemically different.” 

It advances an important problem in lichenology to determine, whether these 
polychemism of Usnea longissma Ach. is the result of specific difference caused by 
the different lichenfungi or that of one and the same lichenfungus entered into 
symbiosis with different species of algae. 



Developing agent: 

Benzene: ethylacetate: formic acid 
5:2:0.1 
Starting Points 

A. Us, lonßiss. subsp. dubia Asah. 

B. Us. lonßiss. v. tenuis Tb. Fr. 

Formosa. Kurokawa, no. 1056. 

C. Vezda: Lieb. sei. exsicc. 222. 

Fig. 3. Chromatograms of fatty acid contained in Usnea longissima Acb. 
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